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IMP11-B ARPANET INTERFACE 


GENERAL DESCRIPTION: 

The IMP11-B is a microprocessor controlled interface which 
provides a full duplex serial connection between a PDP11 Computer 
System and the Interface Message Processor (IMP) of the Advanced 
Research Project Agency Network (ARPANET). The IMP is the 
communications processor that interfaces the Host Computer to the 
ARPANET. The IMP11-B ARPANET INTERFACE allows the PDPll user, 
with the addition of appropriate software, to communicate with 
other Host machines on the ARPANET. The IMP11-B will support 
both the local ( < 30 ft.) distant (^ 2000 ft.) host operation of 
ARPANET IMP interface. 

FEATURES: 

* Compact design - 2-Hex size SPC modules plus a rack mounted 
indicator and cable connection panel. 

♦Microprocessor based (KMC11). 

* Full duplex operation. 

* 16 bit UNIBUS NPR transfers. 

* Indicator Panel. 

* Switch selectable for either the IMP'S local or distant 
interface. 

* Static and dynamic diagnostic software and ARPANET test 
program. 

OPERATION: 

The IMP11-B logic consists of two modules, a KMC11-A 
microprocessor module and a line termination module. To 
initialize the IMPll-B, the PDPll operating software loads the 
Digital supplied firmware code into the KMC11. Once this 
firmware is loaded and started, the IMPll-B is operational. 

A user program issues a command to the IMPll-B by loading the 
command in the pertinent KMC11 Control and Status registers 
(CSR's). The firmware in the KMC11 then interprets the command 
and performs the specified action. Similarly, the IMPll-B issues 
a status to the user program by setting the status bits in the 
pertinent CSR's and interrupting the user program. 

Message data buffers which the KMC11 fetches are setup thru the 
use of input and output buffer descriptor lists residing in PDPll 
memory. The IMPll-B then proceeds to fill or empty the data 
imffers with data. 
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The IMP11-B transmits and receives full duplex serial data from 
the IMP processor according to the "Report Number 1822" Four Way 
Handshake. Serial bit data is assembled into 8 bit bytes in the 
line termination module, and bytes are packed into 16 bit words 
for transfer to and from PDP11 memory. An important feature is 
the IMPll-B's ability to handle non-octet sized data buffers, and 
then passed as a 16 bit word from the KMC11 to the PDPll. 

SPECIFICATIONS: 

Mechanical: 

Logic Mounting Space: 2 adjacent Hex SPC slots in a 

DDll-B,C,or D. When mounting in a 
DD11-B or C, the Line Unit module 
can reside in slot 1,2,3,or 4. The 
KMC11 module must be mounted in slots 2 
or 3 only. 

Panel Mounting Space: Cabinet Space 5 1/4" high x 19" wide. 

Cable access clearance must be made 
available to the rear of the panel. 


Electrical: 

Input Power: +5 VDC @ 6 Amps 

(Both Modules) -15 VDC @ .2 Amp 

+15 VCD @ .1 Amp 


Cabling: A 10 foot cable between logic and the 

indicator/cable termination panel is 
supplied as well as all internal 
cables. The local and distance IMP 
Host Cable connectors for the IMPll-B 
cable end are supplied. The Customer 
shall provide connectors for the 
Arpanet IMP side and assemble the 
desired length cable. 

Environmental: 

Operating Temperature: +10 to 40 degrees Celsius 

Humidity: 10 to 90% 

Operational: 


Transfer Mode: 


Full duplex NPR (DMA) 
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Unibus Load: 1 Bus load 

Signaling: Bit asynchronous complies with 

specification in the Bolt, Beranek, and 
Newman "Report Number 1822", Four Way 
Handshake, local or distant interface. 


Data Rate: 330K bits/sec nominal, full duplex with 

25 foot cable. Rate decreases as longer 
cable distance between IMP11-B and IMP 
are implemented. 


WHO CAN JOIN ARPANET? 

ARPANET is a network of computer systems administered by the Advanced Researc 
Government Department of Defense. 

U.S. government agencies may request membership in ARPANET by 
applying to: Director, Defense Communications Agency, 8th and S. 

Courthouse road, Arlington, VA 22204. Non-US government 
activites may also apply provided they are sponsored by a U.S. 
government activity. 


INFORMATION AVAILABILITY: 

Further information may be obtained from your nearest Digital 
Sales Office. 
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Product: DC349-AA Number: 4 Date: 04-OCT-1984 

Author: Dave Stanley 

Description: This bulletin pertains only to designs incorporating the Data Set 
Change Register. Disregard if not using the Data Set Change Register. 


1. Change in AC Specification Section 



Set-up of valid DL<7:0> to the falling (leading) edge of DS1 and DS2. 
tDSU (min) = Ons 

All other AC parameters remain unaffected. 


2. Addition to Data Set Change Summary Register description 

To insure proper operation of the Data Set Change Summary Register, it is 
specified in the data sheet that programs should read and save a copy of its 
contents. The copy should then be written back to clear the bits that were set. 
What the data sheet does not specify is that the write-back should follow the 
read without intervening reads or writes to other registers in the chip. It ii 
recommended that system interrupts be disabled before reading and writing the 
Data Set Change Summary Register so that the write-back can be guaranteed to 
follow the read without being interrupted. 


Digital Equipment Corp. Microcomponents Group, 77 Reed Rd. Hudson Mass, 01749 
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CHAPTER 1 


INTRODUCTION 


1.1 GENERAL DESCRIPTION 

The IMPll-B Interface, a second generation IMP11-A interface, 
provides a direct serial connection between a PDP11 computer 
system and the Interface Message Processor (IMP) used to connect 
Host computers to the Advanced Research Projects Agency (ARPA) 
network:. This UNIBUS option allows the user (witn addition of 
appropriate software) to communicate via the ARPA network: with 
other Host systems. The option has provisions for connecting to 
the imp's Local or Distant Host Interface. 

The IMPll-B is a microprocessor (KMC11-A) based serial line unit 
interface comprised of two hex modules (M8204 and M3240). The 
two modules can be mounted in any two adjacent hex SPC slots 
(example: middle two slots in a four slot DD11-E) ana are 
connected by a short flat cable. The M3240 is a line termination 
unit module which contains the driver/receivers and shift- 
registers that connect to the IMP Host Interface. The M3204 is a 
KMC11-A microprocessor which controls the M824G and UNIBUS DMA 
transfers. See Figure 1-1. 
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1.2 OPERATION 

The 1MP11-B is controlled oy a KMC14-A microprocessor. To 
initialize the unit, the PDP11 operating software must load the 
KMCll-A with a set of supplied firmware (microcode). Once this 
firmware is loaded and started, the KMC11-AVK8240 line unit is 
operational. 

The KMC 11-A microprocessor executes from a IK writeable control 
store (firmware store) and IK byte data store. It controls both 
full duplex DMA UNIBUS transfers and a full duplex 8 bit data 
port to the M824Q line unit. The KMCli-A moves data between the 
M8240 line unit and PDP11 memory according to the word count (14 
bits) and bus address (18 bits - 128K range) set up. by the 4 user 
accessible KMCll-A UNIBUS registers. Error handling and command 
Information is also passed thru these registers. DMA block 
transfers can be 16K (16 bit words) long, however, it is 
recommended that block transfers be limited to the maximum IMP 
message length (8096 bits). These blocks may be chained; up to 
8 transmit and 8 receive buffer addresses may be stored by the 
KMCll-A. 

The M8240 line unit drives and receives full duplex data from the 
Host Interface. Data is received serially from.the IMP processor 
according to the 1822 Report Four way Handshake and assembled 
into a 16 bit register. The 16 bit data word is presented to the 
KMCll-A data port as two eight bit bytes. Line status from the 
Host Interface is also passed to the KMCll-A via this data port. 
Data transmitted to the Host Interface is passed as two eight bit 
bytes to the M8240. The two bytes are serialized one at a time 
and transmitted to the Host Interface according to the 1822 
Report Defined Four way- Handshake, 


1.3 SPECIFICATIONS* 

a. Mechanical 

Mounting Space Two adjacent hex SPC slots in an 

Prerequisite H96G-DH expander box or BA11-K box 

Dimensions M8204 8.5 x 17.0 inches (HEX) 

M8240 8.5 x 17.0 inches (HEX) 

Weight 10 lbs. (Approx.) 

b. Electrical 

Input Power +5VDC±5% 4.0 Amp 

-15VDC±5% 0.1 Amp 

+15VDC±5% 0.1 Amp 

* Specifications are subject to change without notice. 
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M8240 +5VDC5% 4.0 Amp 

-15VDC5% 0.1 Amp 

+15VDC±5% 0/1 Amp 

Power supplied by regulated system unit power supplies. 
Logic TTL levels, ±6VDC levels 


Full Duplex, NPR CDMA) 

One (KMC 11-A-ONE, M8240-None) 

360,000 bits/sec nominal, full 
duplex (Dependent on IMP Host 
Interface) 

Bit asynchronous - 1822 
Report Four way Handshake 

Cable terminator supplied Customer 
must supply - IMP Host Cable, 


Signaling 

Cabling 


c. Operational 
Transfer Mode 
UNIBUS 'Load 
Data Rate** 


1.4 PHYSICAL DESCRIPTION 

The IMP-8 hardware as supplied consists or the following: 

1. K8204 (KMC11-A microprocessor) 

2. M8240 (IMP Line Terminator Unit) 

3. 8C08R-01 (M8204 to M8240 Cable) 

4. Inticator/Connector Cable 

5. IMP - Host Cable Terminator 

6. Interconnect Cable CM824G to panel Cable) 

The 1MP11-3 software as supplied will consists of the following: 

1. M820 4 Firmware 

2. IMP11-B Diagnostic 

3. IMP 1i-8 (Host to IMP) Test Software 


♦♦Data rate is based on local interface (25 foot cable). Data 
rates will decrease over longer caoles when using distant 
interface because of cable delays. 



CHAPTER 2 


INSTALLATION 


2.1 SITE CONSIDERATIONS 

The IMP11-B consists 

of 

two hex height 

modules, 

an 

indicator/cafcle panel. 

and 

four interconnecting 

cables. 

The 

PDP11 system must supply 

the 

following: 




1. Mounting space for two hex height modules with UNIBUS 
access for tne KMC11-A module. 

2. Mounting space for a 5 1/4 inch by 19 inch panel. 
Provision must be made to allow access to the rear of 
the panel for cable insertion. 

3. Power for the modules. 

4. Adequate cooling for the modules. 

5. NDR jumper must be removed from the slot that the 
KMC11-A resides. (Remove CA1 to CB1) 

b. Adequate Bus loading. 


2.1.1 Module Mounting Space 

The two modules KMC11-A (M3204) and the Line Unit (M8240) module 
may be mounted in a DD11-8 system unit or DD11-DF system unit. 
The KMC11-A must be mounted in one of the hex SPC (small 
peripheral control) mounting slots. The Line Unit module should 
be mounted in the next adjacent slot. 
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2.1.2 Panel Module Space 

The indicator/cable panel is a 5 1/4 by 4.9 inch unit and can be 
mounted to the rails of the standard H960 cabinet. It should be 
mounted in tne same cadnet as the hex modules and close enough 
to them so that the 8 foot BC06R-08 cables can connect the panel 
to the Line Unit module (M8240). Also, keep in mind that the 
indicators should be easily viewed by the operator. Adequate 
space snould be provided behind the panel to allow the connect of 
the Line Unit cades and the IMP cable. 


2.1.3 Power For The Modules (See Section 1.3) 


The KMC 11-A CM8204) derives its power from the SPC slot ( + 5, -15, 
and ground). 


LULL, iULLX 

The Line Unit C.M82G4) derives its power from the SPC slot 
(DD11-B, DD11-DF, or equivalent). It requires +5V, -15, and 
ground. The +5V is taken from pin A2 of each slot (A, B, C, D, 
E, F) and the ground is brought on to the module from pin C2 of 
each slot (A, B, C, D, E, F). The -15V is brought in only on pin 
B2 in slot C. If there is no -15V on pin C62, then -15V must be 
jumpered to this pin. Generally pin C82 is reserved for -15V. 
The -15V is used to provide power to the Line Unit's distant 
logic. 


NOTE 

Make sure that CB2 is not used 
Defore jumping -15V to it. 



t. M8204 uP 

2 . M824® LINE UNIT 

3 . BC08R CABLE 

4. PANEL 

5. PANEL BEZEL 
& DIST CABLE 

7. DEVICE CABLE (TERM. 




2.1.4 Adequate Cooling 

Generally adequate cooling is provided in a PDP11 CPU box or in 
an expander box. Ensure that there is nothing blocicing the flow 
of air across the two modules. Consult you PDP11 installation 
manual. 


2.1.5 NPR Jumpter 

The NPR Non Processor Request jumper (CA1 to CB1) must be removed 
when the KMC11-A is installed. The KMC11-A has logic that 
arbitrates the NPR's on the UNIBUS. 


2.1.6 Adequate Bus Loading 

There must be room to add two UNIBUS loads onto the UNIBUS. 


2.2 INTERCONNECTIONS 
2.2.1 M82Q4 To M8240 

The KMC11-A (M8204) is connected to the Line Unit CM8240) with a 
1 foot BC08S-01, 40 pin flat cable. J4 of the M8240, located 
next to the handle approximately 3 1/2 inches from the bottom of 
the module, is connected to J1 of the M8204 module, which has- the 
same placement. The BC08S-01 should oe folded over from one 
module to the other. See Figure 2-2. This cable is used to line 
the KMC 11-A to the Line Unit. 



Figure 2-2 
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2.2.2 M8240 To Indicator/cable Panel 

There are three cables used to connect ttie M8240 Line Unit module 
to the indicator/cable panel. Two of the cables, BC06R-08's, are 
used to connect the IMP output connector to the driver/receivers 
on the M8240 Line Unit Module. The third flat cable is used to 
connect tne M8240 indicator drivers to the indicator panel. This 
cable also supplies the power to the panel. 


2.2.3 Initial Power Up Check 

Make sure there are no direct shorts of the power pins to ground. 
If there are, remove the modules M8204 and isolate and remove the 
shorting condition. 


2.2.4 IMP To IMP11-B Connection 

The IMP (Information Message Processor) is connected to the 
IMPll-S's indicator/cable panel with a customer supplied cable. 
There are two different cables; one supports the imp's local 
interface (30 ft. max) and the other supports the IMP'S distant 
interface (2000 ft. max.). Both cables plug into the same 
connector on the IMPH-B although different pins are used. See 
Taole 2-1 for cable pin out. 


NOTE 

Do not connect tne IMP cable to the 
IMP 11-8 until the 1MP11-B has been 
checked out with its maintenance 
plug. 


2,2.5 IMP11-B Maintenance Plug 

The maintenance plug for the IMP11-B is used to loop signals to 
the IMP back into the IMP11-B. This allows the diagnostics to 
test out the IMPil-B logic without an IMP connected. 


2.3 GROUNDING 

Ensure that the DD11-B or equivalent system unit is grounded to 
the cabinet and that the whole system ground is adequately 
grounded to earth ground. Consult the PDP11 installation guide 
for system grounding. 
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2.4 SWITCH SETTING 

There are a number of switches to set* in order to run the 
1MP11-3. 


2.4.1 KMC 11-A Address Switches 

The device address or UNIBUS address of the IMP11-B is determined 
by setting tne KMC11-A to the desired UNIBUS address. The 
possible range of addresses that the KMC11-A can be set to Is 
760000 to 777770. However, the address should be limited to the 
floating address space 760010 to 764000 or the IMP-11A addresses 
(772410 to 772430). Switches 1-10, located on E113 on the M8-2P'4, 


is used to 
following 

set the 
address 

address. 

bits: 

The 

switches 

correspond to 

the 

10 

9 

8 

7 

6 5 4 

3 

2 

1 

Switch #'s 


12 

11 

10 

9 

8 7 6 

5 

4 

3 

Address Bits 


The 

switch 

in 

the 

off (open) 

position 

produces 

a logical 0 on 

the 


UNIBUS. 


2.4.2 KKC11-A Vector Switches 

The base Vector address of the IMP11-B is determined by setting 
the KMCli-A's Vector address switches. The possible range of 
addresses is 000 to 770. However, these addresses should be 
limited to the floating Vector address range (300 to 770). The 
addresses 500 - 534 are reserved. The DIP SWITCH located in E76 
is used to select the vector address. The switches correspond to 
the following address bits: 

6 54 3 2 1 Switch *'s 

87654 3 Vector Address Bit 

An off switch (open) corresponds to a logical 0 on the UNIBUS. 


2.4.3 Line Unit Driver/Receiver Select 

The line unit (M8240) is capable of supporting local and distant 
IMP operations. Switch SI will enable the proper set of 
driver/receivers. SI off will enable the local logic. 
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2.5 FIELD CHECKOUT PROCEDURE 

The filed checkout procedure requires the testing of the IMP11-B 
with the two diagnostics (static and dynamic) and maintenance 
plug. Follow the procedure below: 

1. Mount the modules and panel in the available space as 
outlined in Section 2.1.v Make sure that jumper CA1 to 
CB1 is removed from the SPC slot that, the KMC11-A 
resides. 

2. Ensure that the power is supplied to the pins as 
described in Section 2.1.3. 

3. Install the cabling to the Indicator Panel and Line Unit 
module. 

4. Set up the KMC11-A to the desired address (address the 
system software expects the IMP11-B to have). If this 
information is not available, set up the KMC11-A for an 
address of 160110 (8) and a vector of 300. See KMC11-A 
maintenance manual for the address set up. 

5. Power up the system and run the following KMC 11-A stand 
alone diagnostics: 

MAINDEC-11-DZKCA 
MAIllDEC-ll-DZKCC 
MAINDEC-11-DZKCD 

6. Having successfully run these three diagnostics, connect 
the KMC 11-A to tne line unit via the BC08S-01 cable and 
install the maintenance plug to the indicator/caDle 
panel. Run the IMP11-B static diagnostic error free. 

7. Having run the static diagnostics error free, run the 
dynamic diagnostic error free. Run the diagnostic in 
the local and distant modes by switching SI. 

At this point, the logic has been verified in the loop aroung 
Mode. The logic is now ready to test with the IMP. 



CHAPTER 3 


OPERATION AND PROGRAMMING 


3.1 CONTROLS/SwITCHES 


There are three sets of switcnes to set up for operation of the 
IMP11-8. 

1. Device Address 

2. Vector Address 

3. Line Unit Local/Distant Select 

The Device Address is selected oy setting up the switches in DIP 
El 13 on the M8204 KMCll-A module. The address range should oe 
kept to the floating address space 760010 to 764000. See Section 
2.4.1 for set up. 

The Vector Address is selected by setting up the switches on the 
DIP E76 on the K8204 module. The vector range should be limited 
to the floating vector space (.300 to 770, excluding 500 to 534). 
See Section 2.4.2 for set up. 

The Local/Distant select switch is used to enable the 
driver/receiver logic to support local or distant operations. 
The IMP unit will nave eitner a -local or distant Host interface 
and the Line Unit must be set up to match this interface. Switch 
SI on the M8240 module selects local or distant mode operation. 
See Section 2.4.3 for switch settings. 


3.2 INDICATOR PANEL 

The LED indicator panel is used to indicate the major status of 
the IMPl1-B logic. It is useful in that it can indicate activity 
is occurring or a particular part of the logic is set. it 
obviously can't be used to give quantitative dates, as the speeds 
at which things occur are too fast for the eye to register. 
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3.2.1 Indicators 

INDICATOR FUNCTION ' 

IMP LINE This indicator reflects the state of the 

ERR IMP LINE ERR FLOP. When this light 

is on, it records that the IMP ready 
line has be dropped. * 

HOST RDY This indicator indicates that the 

IMP11-B is one line, and that the 
IMP1l-B relay is energized. 

IMP RDY This indicator is used to show that 

the IMP is on line. 

KMC 11 RUN This bit is used to indicate that the 

KMC11-A micro code is running. 

TX BUFFER This indicator shows that the Line Unit 

EMPTY is able to accept a 16 bit word 

from the KMC11-A. 

TX RFN This indicator shows the state of the 

IMP 11 BIT IMP'S Ready Eor Rext ait line. 

IX TY This indicator shows the state of 

IMP 11 BIT the I.MP1 l-£ ' s- Xneres Lour ait 

line. 

TX LAST This indicator reflects the IMPll-B's 

IMP 11 BIT Last Bit line. This line is true 

once during a 16 bit word and not 
during every 16 bit word. 

RX DATA This inoicator indicates that the line unit 

AVAIL has assembled a 16 bit word from 

the IMP and is ready tor the KMC 11-A 
to read. 

RX RFN This indicator indicates that the IMPU-B 

IMP BIT is ready to accept a bit from the IMP. 

RX TY This indicator shows the state of the 

IMP 11 BIT IMPll-B's There's Your Bit line. 

RX LAST This indicator reflects the state of the 

IMP BIT IMP'S Last Bit Line. 



U i cl H AI X 0 N 


3.3 3 i 5 I C M 

Operation of tne i.-PH-b r icropr oar-am is initiated ana directed 
oy a user-oroducea program residing in tne main CPU memory space* 
Communication P€t*een tne user program and tne JMPli-B is 
provioeo pv a set of tour control ana status registers iCSR's) * 
which are integral to tne KhC-Il microprocessor. Tne s'e tour 
lo-cit registers are used for control input, status output, and 
data input ana output. The firmware within tne KMC-11 
microprocessor is supplied ana supported by DEC. No otner 
version or tne firmware is supported. 

Tne to io* ovtes in tne first two registers in tnis group nave a 
fixed format ana serve as the command neaaer for tne second two 
registers. ir«e second two registers form a two-word data port 
for tne exchange of unique control/status comman.cs between tne 
in?ll-e ano the user program. Tne contents of the data port are 
specified cv an identification field in the command header. 
Otner specific fields in tne two-word command header control 
interrupt enabling ano set up data transfers petween tne main CPU 
and tne IMP-i i-B. Tne second oyte of tne first word is used to 
contain a special command issued dv . the user program for 
implementing microprocessor start, halt and initialization. 
Detailed descriptions of eacn field in these four words are 
presented in Sections 3.3.3 - 3.3.7. 

A user orodid'- issues a command to tne IMPll-b dv storing tne 
command - in tr.e pertinent CSa's. Tne IhPii-B then interprets the 
cottar,d ano performs. tr.e specified actions. Similarly, tne 
i'-U- U issues a command to tne user program by storing tne 
comrr ar.o in tne cerement CSn's ana notifying the user program 
that a command is available tor retrieval and execution. 
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3.3.1 Command Structure 

Tne functions of tne seven AMhll-b control/status/data commands 
are described in tne sections that follow. 


3.3. l.t I,* 1TI ALT RATION Co mil; an a - The purpose of tne single byte 
X ?* i I i rtUiiAi lug cort-mmand is to clear all condition sensitive logic 
in tne r- .-.C-i i 'microprocessor ano to place tne processor in the 
Rue state. This command rust pe issued dv tne user program once 
Prior to starting tne lcuil-b line initialization procedure. 





3.3.1.T ui..t In l realization- Command - Inis command is used to 
initialize tne line in either the receive or tran.sn.it direction. 
A separate ccmmara must ne issued for each direction. Tnis 
corK.ani must oe issuea oetore any duffer Descriptor Lists a i 1 i be 
accec.teo cv the ix.Pil-B. it can aiso serve to reset the qiven 
direction any in,e curing execution. 


3.3.1.3 Cu'.ifOL Km Command - These commands are issued bv tne 
user Program to force control action oy tne ihPil-c. 


3.3.1.3.1 SEi'/RESET HOST HEAD!' - "Inis command is used to set or 
clear tne nUSI HtAD'i control oit in the ImRII-B. This bit must 
oe set in oroer tor data transfers to occur. The HOST READ! pit 
may oe usee to signal tne other system that tne Itfpl1-b is reaov 
to start oata transfer. i'ne clearing and resetting of tnis bit 
will oe detected oy tne imp in tne node. 


3.3.1.3.1 CLEAR READ i. LIME ERROR - READY LINE ERROR is latched 
set vrenever tne IMP goes not ready. It can only oe reset bv the 
user cro-rat. me CLEAR READ* Lilt ERROR command clears the 
READl LK-e, ERR or. control oit if tne IMP ROT READ j condition has 
gone = •. = v . i ne x rh-o uni not restart uato transfers as long 
as tne rtagi L1 vE c.KAUr c1.1 is set. 


This command causes trie ihPil-o to 
of tne communication control lines to 


3. -3 .1. 3.-5 PEvUES I STATUS - 
pass rac< trie Current state 
the user program. 


3.3. l.i buffer DESCRIPTOR- I*, Command - Tne user program issues 
tnis con.troi command to tne lUell-8 to assign, a nev; buffer 
Descriptor List to the desigr.acea direct ion (receive or 
trans;iti. A SUFFER DEoCkjp iwr Jr command points to and defines 
only one user -oefined list, ana tnis command- must ce repeated tor 
eacn list uassea to tne lupii-o. Tne user program can assign a 
ma*i r-ur. or t-*o lists in each direction. The command contains tne 
starting ixsc address., expressed as an 16 bit unibus address. 


3.3.1.5 PUTTER OUT Command - Tne IMPII-B issues this control 
co",nano to the user program when tne buffer assignee to a receive 
operation is terminated. Generally, a receive butter is 
terminated *nen tne gutter is full (byte count - zero). The 
command contains tne. 15-bit unys.icai address of the entry in the 
Butter Descriptor List. Ire reason for termination is expressed 


as a sianea octal numoer -128 •- tl2 /.. Negative values represent 
failure to terminate tne cutter successfuliv. 


3.3.1.6 n 1 11 £ H DzSCf. IP f DR 0U1 Command - Tne IMPll-b issues this 
control cob'.' ana to the user or oar am when a Butter Descriptor List 
assignee to eitner receive or transmit is terminated. Tne 
command contains tne lb-nit Physical starting aoaress of the 
Butter Descriptor List. 1ne reason for termination is expressed 
as a. signed octal nunoer -12b - *12 7.. Negative values represent 
failure to terminate tne'buffer Descriptor List successfully. 


3.3.1.7 COiTBOL OUT Con.rrand - ihe 1MP11-B issues one of tnese 
commands to tne .tain CPU ar.en it detects a transmit or receive 
error, or on request cv tne CPU. 


3.3.2 Data transfer operations 

For the purposes or tnis system 
receive oata command sequences 
general ana are meant to serve as 
presentations m tne cnatters tr.at 


overview, the transmit and 
oeserinea in tnis section are 
oacKdrcund for the detailed 
tot low, 


3.3./. l initial i?. at ion .sequence - After tne i-U-ll-h microprogram 
is 10 3geo, tne first action ta<en oy tne user program is to issue 
an I . 1i1Aii L A11On cox. tan c *nicn performs a FASTER CLEAR on tne. 
KMC—ii microprocessor anc olaces tne processor in tne Run state, 
r.ith tnis action complete, tne i-,Fli-B is reaay to accept the 
tii si cowmana from tne user. 


3.3.2./ Line initialization sequence - The user program must 
issue one LINE l N i I com nano tor each oirection to ne activated. 
Ir.e c o t, a n u tnacies tne. line tor suosequent transmission- or 
recent ion. 


3.3./.3 Receive/Transmit Sequence - Once the user program has 
initializes tne line through Lint I«11 commands,. the lwP-liB is 
readv to oeitorma receive or transmit data operation. 

An actual reception or transmission is initiated when tne user 
program, issues a BuFFt.k DfcSCF ii flm IN command. when . a bu f ter is 
assiuned, it is designated tor either reception or transmission, 

ir.e i Hie informs tr.e user program of a normal receive data 



transfer termination t>y issuin'} a BUFFLR Uui command, me 
IMF-11 r, teif inaces a normal oata trunsier operation tor one of 
t*o icisons: tne cutter designated cv tne last butler Descriptor 
List entry nas ceen tilled or an fcnd-of-fcessaoe seauence has teen 
detected. It a reception error is oetectea, tne i-vp-iIB informs 
tne user program ot the error oy issuing a bUfrLF O.UI command 
containing tne coae aesignatina tne error condition. 

Ine m?il-b informs tne user program of a normal completion of 
ootn transmit and receive cutter Descriptor Lists by issunq a 
tsdf ft? LcoCf-IPtOK OU’i command. Jt certain line errors are 
uetecteo, t.ne i.'Pil-b returns tne affected butter Descriptor 
Lists cv issuing bur t £B DLSCRIPTuH UUX commands. containing tne 
coae designating tne error condition. 


3.3.3 Command Structure 


As previously sno*n, tne IMP-Ilb is an NPR device residing on a 
PD?-11 ujjEuS. Communication between the main CPU-resident user 
program ana tne'iMP-ilfe is accomplished through a set of four 
io-oit unlouS Control ana Status registers (CSR'sJ. The eight 
bytes comprising these four registers are assigned tne following 
aggresses in tne i/u cage floating aduress space: 7bxxxC, 
1 v x a k i , ^ o x a a x f / o a x a it /1 x x x pf * 7 o x a x P # / o x x x b , a 11 u 1 o x x x / a i u f i 

tne ',uj.*or j aooresses oeing tne roar even-numbered location's. 
In aoaitior., ail tour UMBOS Cob's are notn eyte ana *ora 
aaartisicie. .vitniri tne concept of floating UR I BUS addresses» 
tne act j-l. . *ord ar.d oyte addresses are assigned at system 
configuration iim a. 


in this, explanatory -nar rative, tne a-nyte addresses are 
designated his.Lv tnrough bitL7 and the 4-woro aooresses, Stun 
ib'LX. or L-i, and jtLo, me oyte anc full-wora formats tor the 
I-mP i i -c Li-lbui Cob's, based- on tnese designations , are summarized 
in risure i-i. inese address references, as designated in riaure 
3-1, are tne oasis, for CSR aadress identification in tne 
folio.*.ing oetaiieo descriptions of tne IMP! 1-b. commands. 


Since tne l* Pil-b is basically' an input-output oevice, it follows 
tr.at tne command set tor mis device can be categorized as input 
coir.T.anbs anc output commands. As opposed to receivea ar.-d 
tx ansmittec oata, incut commands are commands issued to tne 
lMrll-c ov tne main CPU, cutout commands are those issued to the 
mai r. CPU cv tne IMii-b. I he structure and format of tne IMPii-b 
incut anu output commands•are aescribed in Sections 2.4 ana 2.5 
resp ectiveiy. 




Figure 3-1 


i;•!P11 - c, Unious register Address Format 
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BSEL1 


BSEL0 


SEL0 


BSEL3 


BSEL2 


SEL2 


BSEL5 


BSEL4 


SEL4 


BSEL7 


BSEL6 


SEL6 


3.3.4 


Control 


Tne 

d r c o r a ti 
per t it tea 
user cro 
commanos 
register. 


•bis tne controller of the CSR's and 
. s only to read or •■/rite into 


c v the I *P11 


protocol 


k' s and the FOP-ll user 
into tne c a t a port when 
ust oe aaherea to oy tne 


user program if it is to successfully issue commands and receive 
commanos from tne line unit. bSFLO is tne incut control 
register. fcb£L2 is tne output control register. The two 
transfer directions nave been split into different registers to 
avoid race conditions and subsequent data loss, nowever tnere is 
still a possibility ot the interrupt enable bit beino .cleared or 
reset during certain 1 microsecond windows. 


3.3.4.i Input Control Protocol - 

Figure 3-w Input Control Register - BSFLO 
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COMMANU i i'Ht OQ - BUF-rtk; DESCRIPTOR IM 

0 i - C ith Daub 1 i% 

11 — LINE lull 

I/O Direction of oata transfer - recuired oniv on 

BUFFER DESCRIPTOR In and LINE INIX commands 
C y = tr.arvsrr.it l = receiveJ 


KOI 


HO II 


FeQuest Input bit ~js t oe set cv the user 
program to redoesr control ci tne 5 oata port 
ovies (eStLl-fcotLJ). NOTE: Control is not 
a c t Uo liy granted until HD x I is set ov the 


7 l!i IS 


are 


m ts • 

cit must oe cleared after B5LL3-ESEL7 
loaded to trigger tne iMFii-B to accept 


tne command 


nnen set ov the iKPli-D, indicates the user 
program has control of SSEL3-oStL7 


1 Ei Input interrupt c-narle - when set by the user 

program (at tne sane tine HOI is set), will 
cause tne inpu-b to Generate an interrupt 
vectoring at aAO *nen it sets Hull 


itie format of the input Control register is Given, in Fidure 
3-4. i rj oruer to. pass a command to tr:e i t- 1 i - d tne user 
program must specify the cyoe of cc~mand reauestec in Bits 
0~i of tne Input Control re sister. F or tf,e c-u't t t.f- I a ano 
Lilur, i.vii cor.mancs, the direction -Of data transferred, must 
also oe specified. For the CunJ rub IN compares this cit is 
ignored. 

«t this point trie user must set the Feouest input tit (pit 5 
- KOI) to reouest control of the 5 oata port bytes, 'bSELS-7. 
The impli-d will respond to tne setting of Fyl tv asserting 
Ki)i X , /.men Gives control cf tne data por ts tc the user 
program. Until Fin I is set tr.-e user cannot *r ite into tr.e 
data ports without the to.ss it ill tv cf corruption. The user 
has two alternatives arter setting Fyl, either continually 
or periodically testing for Hbil set or setting Incut 
Interrupt Enable (Iti) *itn rui. if interrupt trade is set 
tne ifiFil-b will generate an interrupt vectoring at xxu wr.en 
it sets P0 1i. 

On detection of HO i I tne user program should write .all 
relevant information into tr.e data ports. Care must be 
taken to clear all unus.ee ovtes as these ports are not 
clear eo.ov tne iHFli-c and spurious results may occur. 

.men the command is cenoiete tr.e user orcaran clears HQ), 
which triggers the iNPll-c? to accent tne command. 

At this, point the user '.program is inhibited from writing in 





tne input control realster or any data port until the 
I •' P 11 - 6 a r o o s h D i I. 

wf:en r<uil is dropped tne incut cycle is complete and. tne 
«ser can initiate another inout command. 


3. 3.4.2 Output Control Protocol - 

riaure 3 -j output Control Register - BSEL2 
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5 ' 
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2 

1 

2_ 


■1 
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""I 


RDYO 

9 

RQO 

UNUSED 

I/O 

COMMAND 

TYPE 


■ I 


___L__ 


t 



COsHAr«t) I i Ft 

00 " BUFFER DESCRIPTOR OUT 
di - COh'IROL our 

10 - £ G F r E K GUI 

1/0 

Direction of transfer, if applicable 
il = transmit; 0 = receive) 

R 0 t G 

Set by tne to indicate it nas issuea 
an output command in the CSR's. This Pit 
must •be cleared bv tne user program to 
indicate it is cone with tne CSR information. 

itO 

Output Interrupt Enacle - if this oit has 
peer, set oy the user orogram, tne setting or 
RDxu oy the IFPil-B win generate an 
interrupt vectoring at aa4 


The ror-r.at ot tne Gutcut Control Register is oiven in Fiqure 
3-3. «nen tne ihPil-D issues an output command it Mil set 
tne command type in tits 0-1 of BSEL2. Bit 2 reflects tne 
direction of oata transfer if reauirea by the command. RDYO 
Colt 7) will oe set concurrently. If output interrupt 
enacle is set, tne i v; P -1 i B a i'll generate an interrupt 
vectoring at aX4. 

On detection cr RD.jfo tne user program can take whatever 
action is required out must indicate tne completion of tne 
outout command oy dropping nDYO. 








-j.i.b butter Descriptor List Entry Format 

All Duffer information is passed to tne lMFll-6 In the form 
of butter Descriptor Lists. Lacn list consists of an 
ooen-enaed series of entries as defined in Figure 3-4. 

Figure 3-4 buffer Descriptor List Entry format 


i i * i t ‘ 


BUFFER ADDRESS 



blj Ft. pR AuuKtSb bits u-15 of tne 1 e-bi t physical address 

of tne start of puffer 


b 4 1 b , Bm17 


bits lb-17 of the 18-eit physical aoaress 
of the start of puffer 


LtOi'i 


Logical end of message occurs at the end 
of this ouffer (yes = 1; no = 0 j 


ft 0 A D C 0 U t'J f 


lhe length "of tne buffer in 16 -bit /.or as Coda 
byte is rounded up to the next full word) 


51A f u S 
cleared cv 

i a ? 11 - B) 


Termination status of transfer (should be 
user proar ax before passing on list to tne 


<J A l u E 


DEFICIT 10.4 


1 


Buffer word count reached zero 










2 Receive EQM cetected 

-4 READ* LINE ERROR 

-5 Non-existent memory location 

lne last entry in tne Butter Descriptor List must oe 
followed dv tne list terminator wnicn is a word containing a 
'1' in Bit 0. 


3.3.6 Incut Commands 

As previously descriced, the Ix-iP-llB executes four forms of 
incut commands, which are listed below in the general order 
of user program issuance: 

1. IN IT IALZATION 

2. LINE INITIALIZATION 

3. CONTROL IN 

4. BUFFER DESCRIPTOR IN 

As a aeneral rule for incut commands, the user crocram must 
execute tne PDP-11 instruction BISS to store cats in BSELO 
and BSEL2, a MOV to store data in SEL4 and SEL6, and a MGVB 
to store data in 3SEL3, BSEL4, BSEL6, and B5EL7. 

The format and field descriptions for each command are 
detailed in the following paragraphs.. Some typical examples 
of PDP-11 instructions and instruction secuences are 
included to demonstrate the user-program command-issuing 
process. These examples are presented for explanation only 
and do not imply a single metnod or implementation. 


3.3.6.1 INITIALIZATION Command - 

Figure 3-5 System Initialization CESEL1) 



RUN wnen set, RUN allows the KMC clock to run and 

therefore execute tne firmware. 

This bit is cleared bv BUS initialization or 
MASTER CLEAR 





MCLfc MASTER CLLAF - when set, initializes both the 

KMC and line unit ana stops the KMC clock 


lull lALizATiON is tne f irst command issued n'v a user program 
at: startup time, to initialize the KMC-il .microprocessor ana 
Place the unit in tne run state. Tne format of the 
lulliALiZATlQN command is shown in t loure 3-5. 

initializing trie KHC-11 microprocessor fcv the user proaram 
is done m two steps, first tne .“'aster Clear tit is set 
followed ov setting of tne fun bit. After settina the fun 
bit, tne user program must wait tor IMS before accessing one 
of the command neaoers btr.LO or 65Lt2. The recommended 
rnetnod foi setting the Master Clear and Kun bits, and at tne 
same time implementing the required delay is to write a 
non-zero value into BSEL2 and wait for tne IMP-1lb to clear 
tne pvte oeiore proceeding, for examble; 


MOV 

#40000,SELL 

;SET MASTER CLLAF biT 

MOV 6 

s 377 ,BSEL2 

; ,v H11E Au A-ZERO VALUE IN ESEL2 

MOV 

#100000,SELO 

; SET HU;« BIT 

1 S IB 

8SEL2 

;CLEARED YET? 

B uB 

A 

; ho 

BR 

B 

;YES, PROCEED 10 E 


:• bib 

Since trie Master Clear pit is not self-clear ino, a 
move instead of a bit set instruction is required to 
clear tne master clear rut ana set the Hun bit. 


these actions set the fun cit placing the lnFll-b In tne 
operational state. At this point, tne user r. roar am can 
begin setting up the 1MP11-E for sucsecuent operations. 
Sf-.hu Bits rf throucn 13 are design a tea maintenance cits. 
Tne.se cuts are used by ioaaing, -maintenance arid diagnostic 
routines ana have no effect on normal iKPil-B operation. 


3.i.o.z Issuing incut Commands - All input commands otner 
than INITIALIZE are issued by a user program in t*o 
successive steps. in general, tne first stec involves a 
request for permission to issue an incut command and a 
response bv tne 1MPl 1-b that it is reaav to accept tne 
command. Although tne programming sequences ter the first 
stec are aesenoea for tne Lint i?;if command, tnev also 
apclv to the Cl-NIkUL iff ana BUFFER DESCRIPTOR' 1U commands, 
lhe sea.uence for tne second step involves completing tne 
command bv loading bSELa, SEL4, and SELo with tne data 
appropriate to eacn command. Inis sequence is therefore 





different tor each co.nnand. 

vitn -the exception or the first LINE JN1T command issuea at 
star tot, tine, tne user or oar dm must check that the HDfl bit 
r»as oeer, clearea prior to issuing tne next input command 
(including tne second- ano subsequent LINE INXT commands). 
tne i.-Fii-a clears HOt I to signal tnat the last input 
com.:-and issuea nas teen completed. when clear inq HD if I * the 
itPli-n also clears all other oits in bSELG except the IEI 
oit. *n instruction sequence to test tne KDfi bit can taxe 
tne tori. 

A; • i 6 i o 16 L l €■ 

o .•> 1 A ir.Dxl Si ILL SET 

6A b ;CLEAPED-ISSUE COMMAND 


NOTE 

since the iMPll-B does not clear BSEL3, SEL4, or 
otic. the user must ensure tnat tnese reoisters are 
clearea cv executing appropriate clear instructions 
cnor to issuina a command or by issuina the command 
witr.' Muv or nov'b instruction's. 
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bo * tnis procedure is -oroor axmed ceoends or. whether the 
state cr.e iLi bit enables interrupts. Tne latency 

cetsten. tne user program sett inq tne PCI bi t ana tne Impi l-b 
rest angina by setting PDii can ranoe from a minimum or 2 us 
to a sxi'.ut of d ns. when us inq tne 1L1 pit, tne user nas 
tnree alternatives: 

1. pet tne IEI cit to enaole interrupts. As a consequence, 
the X-Pll-b interrupts tne main CPU xnen it sets tne 
bull oit. I lie .PDP-11 instruction imolementina this 
aiternative can r.ave tne - form 

•i u v 6 s'i. A 3 » eSELO ;SET P 01 , Ibl, AND 1.N1T 1'A CODE 

wnen interrupted tne user or oar am can proceeo directly 
to lead BoELl, StL4, and SELo with tne appropriate data. 

2. Leave tne IEI oit clearea ana check tne state of the 
hit l bit cv setting a timer ana performing a test or 
per tormina a continuous test loop. The form ot the oit 
test sequence rased on a timer is 

C: ISTb t: SELO 




br-U A JR DU SET , LOAD COMMAND 

bP b # HCYi I. OT SET , RESET TIMER AND 

/RESUME PRIOR TASK AT B. WHEN TIMER 
.‘GOES OFF REENTER AT C. 


oit test 

loop is reauired 

E : I s I b 

b S E L 0 

D P L 

E ;RDYI NOT 


,* AGAIN 

oh 

D ;RDiI SET, 


using this Alternative, tr.e user program clears IEI (it 
set ov tne prior command), sets RQi, ana tnen performs 
tne housekeeping associated with issuing the current 
command. with tr.e housekeeping done, tne user program 
cnecxs RDti. if rDxi is set, the user program completes 
tne command issuing process. If not set, the user 
program sets I£i ana resumes a prior taste while awaiting 
an interrupt on RDTl set. 

The advantage of this alternative is tnat interrupt 
overhead is substantially reduced since the IMP11-& 
usually sets ROY 1 *itnin a tew microseconds' after the 
user program sets EOT. Tne form of the instruction 
sequence tor this approach is 


d 1C b u100,bSELO i CLEAR IEI 

Kiitc = 43»H3t,LU 1 Sc, I . HO I AND COMMAND- ID 

Do Housekeeping 


NOT E 

mere is a l microsecond -window during .-hicn 
tne 1M?1 l-b can dear IEI. lo guar a against 
inadvertent clearing tne user program scale maxe 
sure curing nouseKeeping that IEI is actually 
set. 


i 5 I b 

bSKLO 

M'EST ROY I 

D i*: i 

A 

,* COMPLEXE CL M AND 

B i S o 

* 100 , BSELO 

.‘SET IEI 

nllS 

x 1 u 0 ,BSElO ■ 

MAKE SURE IEI IS NOT CLEARED 

oEO 

LJ 

,*1T IS CLEARED - RESET 

bR - 

I ASK 

; RESUME PRIOR TASK 


Ine instruction seouer.ee to complete the incut command loads 
tne proper values into the data oorts. I or LINE HUT, this 




seauence is 


CLRB 

BSEL3 

JNO INFO REQUIRED IN LINE INIT 

CLR 

SEL4 


CLR 

SELb 


B1CB 

? 040,BSELO 

;CL£AR R01 


3.3.o.3 LINE INITidlization Command - Fidure 3-6 
illustrates the format for tne LINE IMT command, which 
clears out all Buffer Descriptor List pointers in the 
indicated direction, no notification of aborted buffers or 
lists is sent DacX to tne user orooram. The command also 
saves tne startind IMP state (Readv / Not Ready). One LINE 
INIT command must be issued for each direction to oe 
activated. 


Fidure 3-6 LINE INIT Command 



I/O- Direction to be initialized 


( 0 = transmit 1 = receive ) 


3.3.b.4 CONTROL IN Command - These commands are used for 
non-ouffer related functions. 

For each CONTROL IN command, the low; order bits of BSEL7 are 
reserved for the supfunction field. The valid values are 

001 Set/Reset Host Readv 

010 Status Reouest 

100 Clear Readv Line Error 

BSELd is reserved for the data field. It is only used in 
the Host Readv command. 





3.3.d. 4.1 SET/RESET HOST READY COMMAND * The format Of this 
command is given in Figure 3-7. 


Figure 3-7 SET/RESET HOST READY Command 



S/C New value of HOST READY control cit 

C 1 = set 0 = clear) 


3.3.b.4 .2 STATUS REQUEST Command - This command causes the 
IMP11-B to issue a CONTROL OUT Returned Status command 
aivina current information on botn receive and transmit line 
unit registers. The format for this command is given in 
Fioure 3-8. 


Figure 3-8 STATUS REQUEST Command 



3.3.6.4.3 CLEAR READY LINE ERROR Command - This command 
attempts to clear tne READY LINE ERROR control bit dv 
setting and then clearing tne TX ERR CLEAR bit in the iine 
unit register. However, if IMP NOT READY is set, READY LINE 
ERROR will remain set. The format for tnis command is given 
in Fiaure 3-9. 









Figure 3-9 'clear READY LINE ERROR Command 



3.3.6.5 BUFFER DESCRIPTOR IN Command - The format for this 
command is presented in Fiaure 3-10. Note that SEL4 and 
Bits 2 and 3 of BSEL7 contain an 18-bit UNIBUS address that 
is the startinq address of tne Buffer Descriptor List. The 
startina adaress of a Suffer Descriptor List must oe word 
aligned, i.e., on an even address boundary. 


Fiaure 3-10 BUFFER DESCRIPTOR IN Command Fermat 



I/O This bit indicates tne transfer airection of 

tne Euffer Descriptor List C 0 = transmit l = 
receive! 


BDL ADDRESS Bits 0-15 of the 18-bit physical adress of 

the start of the Buffer Descriptor List . 

BA 11>, BA17 Bits 16-17 of the 18-bit pnvsical aedress of 

the start of the BDL 








i . 3 . outout Commands 


Cutout commands provide the vehicle whereby the 1MP11-B 
communicates *itn the main CPU. Tne Impii-h uses the output 
communes to convey categories of information: 

i. ii;e 6UPPEW DESCRIPTOR uUT commana is used to cost normal 
ana error terminations of receive and transmit puffer 
Descriptor Lists. 

i. the bUPFtR out command is used to cost information 
concerning tne completion of received data buffers with 
noth-normal and error terminations. 

3. •fne Cod IBCL GUI command is usea to cost both solicited 

ana unsolicited status information. 

Figures 3-2 and 3-3 illustrate tne identical positional 
correspondence cetween control ana command identity bits in 
tne incut and output command heaoers (B5EL0 and 6SEL2,- 
respectivelv). The state or tne XEG (output interrupt 
enable) pit must be estaclisnec ov tne user or oar ait curing 
system initialization tine, .men set, this bit x ill cause 
tne L'- J Fi i-b to interrupt tne main CPU each tin e an output 
command is ready for retrieval ov tne user program. when 
clears j, tne ihRli-B does not interrupt, making. the user 
prouTar respcnsiole for recognizing that an output command 
is reaav for retrieval. 
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r-CVd ? 100 , BSLL2 ; C L- 1 AR BSE L 2 AivD SET iLO 


or 


0 L v b 

ro 111 

; CLEAR BSEL2 

A h 6 1 E t 



Since t ne 
oesian or 

soecific 
tne user 

state of the ILO oit 
crooram, tms oit mu 

is implicit 
st oe set to 

in 

tne 

tne 

same 


state at each sucseouent initialization time, whatever tne 
.tetnoa of command recognition cnosen, the user should be 
a* are tnat operation in tne interrupt mode is ov far tne 
most efficient *av of processing outou.t commands. 



i.3.7.1 issuing An Output Command - The iMpll-b issues 
output co' 0 manas in t*o steps, First, trie data pertinent to 
tne command peing issued are stored in BSEL3, SEL4, and SELo 
(Figure 3-J). Once this aata storage is complete, tne 
1MP1 i-B sets the RuU, RDYO, ana iaentitv hits in BSEL2 
(Figure 3-3). it required, tne OUT I/O bit is set to 
indicate tnat tne completion posted involves a receive data 
operation or cieareo to designate' a completion posting for a 
transmit'data operation. 

with the header bits configured and LEO set, the IMP11-6 
then interrupts the main CPU causing the user program, to 
cnecK tne ID hits to determine the command type. 


A user program, designed to operate in a noninterrupt moae, 
must oe set up to periociicaJ.lv test the state of tne RDYO 
bit. A PDP-11 instruction sequence to periodically test the 
RDYO oit and wnen set checK trie ID bits can taKe tne 
following form: 


A 5 f S I 6 B 5 F. L 2 

BPL a 

aii b #i, bsel2 

8 N E C 
b R I) 


; TEST RDYO BIT. 

/CLEARED, PERFORM USER ASK AND REENTER 
»AT A DURING NEXT PERIOD. 

;SET, TEST ID BITS. 

/RETRIEVE BUFFER DESCRIPTOR OUT COMMANDS 
/AND PROCESS. 

/ RE 1 REEVE CONTROL OUT COMMAND' AND 
/PROC ESS 


ter interrupt-drive tv user or oar a ms, a test of the RDYO oit 
is unnecessary since tne interrupt implies tnat tne bit is 
set. m this case tne first user proaram action upon 
receiving tne interrupt is to test tne ID outs to determine 


tne commano 
a s c e i t a i n e o 
program can 
l n v o 1 v e s a 
tne uui 1/0 


type to oe processed. it the commana is 
to oe a buffer descriptor out c.omm'a'no, the user 
determine whether the completion oeino oosteu 
• transmit or receive data operation pv checking 
oit. For example. 


b 1 I 3 UH » b S E1- 2 

6 r. D F 

bR G 


/Check our l/o bit 
; TRANSMIT up era J'luT 
; h EC e, 1 v E OPERA! 1 0 N 


Upon completing tne retrieval of tne pertinent command, tne 
user program must clear kDYU to inform the.lnPil-R tnat the 
retrieval is complete. for example: 

b IC B *2 0 0,b S E L 2 /CLEAR R D Y 0 


NOTE 



1 


Tne IMPll-B will not resDond to a user program 
reauest to input a command (HOI set to 1 in 
BSELG ) it an output completion is cendinq (RDi 0 
= 1 ). 

2. Tne user must save all reauired information from 
the IMPll-B's CSR's before clearing RCYQ as the 
1MP11-B may alter them immediately upon 
detectina RDYO clear. 


3.3.7.2 BUFFER OUT Command - This command is used by the 
IMPil-6 to inform the user orocram that a receive buffer has 
Deen fiiled or an end of messaqe indication nas been 
detected and data is new availacle for processinq. The 
format for this command is qiven in Figure 3-11. 

Figure 3-11 BUFFER OUT Command 



SEL2 

SEL4 

SEL6 



ENTRY ADDRESS Bits 0-15 of the 18-bit Physical address of 

the entry in . tne Buffer Descriptor List 
describing tne buffer 

EA1 o, EA17 Bits 16-17 of the 18-oit physical address of 

the BDL entry 

STATUS Buffer termination status (See Section 3.3.5 

for list of values 1 


3.3.7.3 BUFFER DESCRIPTOR OUT Command - As • previously 
stated,' this commana is used dv the IKP11-fc to inform tne 
user program tnat a data transrer operation is complete. 
Functionally, tnis command is useo to post the use of 
puffers in the list to the user oroaram. The format for 
this command is qiven in Fiaure 3-12. 






Fiaure 3-12 BUFFER DESCRIPTOR OUT Command 




SEL2 

SEL4 

SEL6 


I/O Direction associated with the Buffer 

Descriptor List (0 = transmit 1 = receive) 

BDL ADDRESS Bits 0-15 of the 18-bit Dhvsicai address of 

the start of the Buffer Descriptor List 

BAlo» BAI7 Bits 16-17 of the 18-bit physical address of 

the start of the BDL 

STATUS Buffer Descriptor List termination status 

(See Section 3.3.5 for iist of values) 


3.3.7.4 CONTROL OUT Command - These commands are used cy 
the IhPll-a to inform the user program of the current status 
of the line on reauest, plus any errors or status changes 
that ao not result in a puffer completion. 


3.3.7.4.1 REIURNED STATUS - Tnis command is sent in 
response to a CONTROL IN Status Reauest command. It hands 
cac.< information concertina the current line unit status. 
Tne information is passed oirectiv from the TMP11-B line 
unit reaisters. The format for this command is given in 
Fiaure 3-13. A full description of each of the status cits 
is given in section 4.2.1. 




Figure 3-13 RETURNED. STATUS Command 



SEL2 


SEL4 


SEL6 


IMP NOT RDY 
RFN6 

BUFF EMPT i 


IMP NOT READ* control line 
READY FOR NEXT BIT control line 
TRANSMIT BUFFER EMPTY control line 


TX CLR ERROR 
TX CLR STATUS 
RDY LINE ERR 
END MSG 
DATA AVAIL 
HOST' RDY 
RX CLR STATUS 


CLEAR TRANSMIT ERROR control bi 
CLEAR TRANSMITTER STATUS contro 
READY LINE ERROR control bit 
END GF MESSAGE REACHED control 
RECEIVE DATA AVAILABLE control 
HOST READY control bit 
CLEAR RECEIVER STATUS control D 


3.3.7.4.2 IMP STATE TRANSITION - This comma 
whenever a transition in the IMP state is 
IMpil-B uses tne latched LINE RDY ERR bit to t 
RDY had ever occurred. since initializati 
time LINE RDY ERROR was cleared. Tne TX CLR 
set ana reset to attempt to clear the LINE RD 
the IMP NOT RDY state is still present, the 
will remain set. If tne LINE RDY ERR stays cl 
transition has occurred and will be reported i 
STATE TRANSITION.- command. The format for t 
aiven in Fiaure 3-14. 


t 

1 bit. 


bit 

bit 


it 


nd is sent 
detected. The 
ell if IMP NOT 


on or 

the 

last 

ERROR 

bit 

is 

Y ERR 

bit. 

If 

LINE 

RDY 

ERR 

ear , 

a new 

IMP 

n a second 

IMP 

nis command is 






Figure 3-14 IMP STATE TRANSITION Command 



IMP STATE Ine current value of the IMP NOT RD¥ bit 

(1 = Not Reaav 0 = Ready) 


3.3.7.4.3 LINE OVERFLOW DETECTED Command - This command is 
sent whenever the DATA AVAIL control bit is set (i.e.» 
receiver data is available) but there is no buffer in which 
to store tne data. The format for this command is given in 
Fiaure 3-15. The data is Keot in tne line unit registers so 
tne user program can issue a new BUFFER DESCRIPTOR IN 
(Receive) command and the data will not be lost. 

Fiaure 3-15 LINE OVERFLOW DETECTED Command 


SEL2 

SEL4 

SEL6 



3.3.8 Data Transfer Error Termination Procedures 

The following section describes the commands issued by the 
Impii-b when error conditions occur and buffers or Buffer 
Descriptor Lists are terminated dv the IMP11-B. 
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3.3.8,1 IMP NO I READY termination - When- the IMP ooes nUT 
READY, all transfer activity is terminated. Tnis includes 
t.ne current nutter, tne active buffer Descriptor List, ana 
the -vaitina buffer Descriptor List in ootn directions. 


3.3.8.2 NON-EXISTENT MEMORY Termination - if tne 
non-existent memory access occurrea aurina a receive 
operation, only the affectea item is terminated. The 
current, cutter is terminated it the error occurs ourinq oata 
storaqe. Only tne current buffer Descriptor List is 
terminated if tne error occurs durinq list entry 
manipulations. transmit activity is not affected.' 

Durinq transmit operations, ail transmit operations are 
terminated. Durinq actual oata transfers, the current 
transmit cutter ana active and waitinq buffer Descriptor 
Lists are ter manatees. if tne error occurs durinq list 
manipulations, cotn the active ana waitina transmit Buffer 
Descriptor Lists are terminated. Receive activity is not 
affected. 


3.3.8.3 Additional Information - If only the current buffer 
is ceino terminated, reacnina the end of tne active buffer 
Descriptor List 'a ill result in a termination status of 
reoar diess of the status of trie terminated buffer. 

Separate Bult-ER GUT and BUFFER DESCRIPTOR GUI commands will 
ce issued cy . the • l.'.Pli-B f or each ouffer ana list 
terminated.•' for example, seven commands may be issuea if 
tne IMP NOT READY state occurs. 

1. cii n i k o l uur - imp transition to nut ready 

2. SUFFER GUI Receive - current receive buffer 

3. BUFFER DESCRIPTOR OUT Receive - active receive list 

4. cUt Ftrt DESCRIPTOR OUT Receive - waitina list 

5. BUFFER DESCRIPTOR' GDI Transmit - active list 

o. BUFFER DESCRIPTOR GUI transmit - -vaitina list 

/. CONTROL OUT - IMP transition bac< to READY 



NOTE 

• ■o BUFFER uui Transmit command occurs when the 
current transmit suffer is terminated, statuses of 
transmit ana receive cutters- oevona the current 
softer wiil not oe ud da ted if the active butter 
descriptor List is terminated. it is a qood ioea 
tor tne user program to till all status ovtes with 
'u' before, passing then to tne iMF-1 l-t$ to help 
identify sucn situations - especially on transmit 
lists. 


i.i.a LooDcac.< Mooe 

tor special diagnostic testing, it is helpful to remove the 
I'iri i-ti from the r.etiorK ana set ud a caoie to loop bacK all 
transmitted oata and control lines to tne receive port. Aii 
data a Hi ce echoed bac< correctly. The only cr.anoe from, 
normal operation is tne 1/2 secono delay for HOST READY to 
show uo on tne receive side as IMF READY. This is caused pv 
tne mar a*are nano lira of tne. control relay switches . A 
suitable delay must ce Placed in the user program it such 
loop dock operation is attempted. 



CHAPTER 4 


THEORY OF OPERATION 


4.1 GENERAL FUNCTIONAL DESCRIPTION 

The IMP11-B logic is made up of two parts# the KMC11-A micro 
processor and the M8240 line unit. The KMC11-A acts primarily as 
an NPR handler and line unit controller. The line unit's main 
function is to provide level conversion for the interface and to 
assemble/serialize 16 bit data. 

Data from PDP11 memory is DMA'ED into the KMC 11-A, the firmware 
in the KKC11-A then moves it into two 8 bit registers in the line 
unit, the line unit then shifts this 16 bit word out to the IMP 
(serially). 

Data from the IMP is received serially by the line unit, the data 
is asserr.oied into two 8 bit bytes in the line unit, the KMCT1-A 
upon detecting the availability of a 16 bit word moves the word 
into the KMC11-A NPR out registers (two 8 bit bytes) and 
generates an NPR cycle which moves the data into PDP11 memory. 


4.1.1 Indicator Panel 

The indicator panel serves two functions. It contains the LED 
display of the IMP11-B status and it provides mounting hardware 
for connecting the IMP device cable to the line unit. 

The indicator panel provides the operator with a visual state of 
the IMP11-B logic. It is made up of 14 LED indicators which are 
driven from the line unit module by 7438 driver chips. The 
indicator panel is connected to the M8240 module with a flat Berg 
cable at J3. The operation of the 1MP11-B is not dependant upon 
the indicator panel, the IMP11-B can run with the caole 
disconnected from J3. 

The IMP is connected to the IMP11-B from the back side of the 
indicator panel. A 'MASSBUS' type connector is provided for 
connecting to the IMP device cable. This connector has pin out 
for both local and distant logic. The massbus connector is 
connected to the line unit module by two BC06R-08 flat cables 





thru J1 and J2 of the M8240. See the prints (IMP11-B) for 
connections. The cable from J1 contain both the local and 
distant driver signals and the output of the HOST RDY relay. The 
cable from J2 contain the receiver lines (both local and distant) 
for the M8 240. The directon of the signal flow is one way in 
each of the cables. 


4.2 KMCU-A MICRO PROCESSOR/NPR HANDLER 

The KMC11-A is a unibus micro processor. It is connected to any 
hex height SPC slot with the jumper in CAl toCBl removed (this is 
to allow the KMC11-A to arbitrate NPR requests passing thru it. 
The KMCU-A is used to control the line unit and to perform NPR 
transfers to and from the unibus. The firmware or micro code is 
loaded into the KMC 11-A and started. See the KMC11-A manual of 
loading and starting. Once this load has be completed, the 
KMC11-A 's firmware will be invisable to the software. The 
firmware will act very simular to random control logic. The 
system software will pass commands and NPR information to the 
KMC 11-A and the KMCU-A will control the line unit and do the 
necessary NPR cycles to store the data. 
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Figure 4-1 


KMC 11-A Simplified Block Diagram 
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Figure 4-2 
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4.2.1 Line Unit Control Registers 

The KMC 11.-A controls the line unit thru 6# WRITE ONLY and 8 READ 
ONLY eight bit registers. In many cases, the information written 
is reflected back in the read registers. In other cases this is 
not so, the transmit data registers are write only. The 
registers are numbered RIO thru R17 for both write and read 
registers (data out and data out). This convention is used 
because the register field in the KMC11-A data I/O instruction is 
set up to define these registers as RIO to R17. See KMC11-A 
maintenance manual for the instruction format. 

The following is a desciption of the line unit registers: 


REG NAME 


DATA OUT REGISTER (WRITE ONLY) 
FUNCTION 


RIO TX BUF 0 

(7-0) 


Rll TX BUF 1 

(7-0) 


R12 ENA LAST 

(4) 


R12 IX ERR CLR 

( 1 ) 


This 8 bit register contains the low 
order byte of the 16 bit PDP11 word. 
Loading this register should only be 
done after buffer empty (read reg 13-bit 
0) is set. It should be loaded before 
Rll (TX BUF 1) is loaded. 

This 8 bit register contains the high 
order byte of the 16 bit PDP11 word. It 
should be loaded only after the buffer 
empty flag has set. Loading this 
register clears the buffer empty flag 
and allows the line unit to start 
transmitting the data (assuming that the 
IMP is ready to accept the word.). 

Enable last bit. This b'it is used to 
enable the last bit logic. As soon as 
the current word being transferred has 
reached'the 16th bit transfer the line 
unit will raise the last bit line during 
the 16th bit transfer. This bit is used 
to signal to the IMP that the last bit 
transferred is the last bit is the 
message. This bit is self clering. it 
should be set prior to loading RIO and 
Rll as the signal last bit will occur 
for the next RIO and Rll data. 

This bit is write one/zero. Writing a 
a zero will clear the IMP line error bit 
(R17 bit 4 of the data in register) only 
if the IMP not rdy bit (K13-bit 4 of the 
data in register) is also cleared. IMP 
not RDY holds IMP line error set. This 
bit must be toagled. A one must be 
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R12 TX CLR STATUS 

CO) 


R16 HOST RD Y 

( 1 ) 


R16 RX CLR STATUS 

CO) 


written and then a zero. 

This bit is write one/zero. It is used 
to clear the transmit logic. It must be 
toggle to a one and then reset to a 
zero. 

HOST READY. This bit is used by the 
firmware to put the interface on line. 
It effectively energizes a relay which 
the IMP monitors? a closed relay 
indicates that the IHP11-B or host is 
online. This bit is write one/zero. It 
is cleared also by set RX CLR status 
CRi2-BIT 0) 

This bit is used to clear the receive 
logic it is write one/zero. It must be 
toggled to a one and then to a zero. If 
the bit is left set, it will freeze the 
receive logic in the reset state. 


R17 
CO) 


GET IMP WORD 


This bit is write one only. It is used 
to force the line unit logic to set the 
ready for IMP bit line there by 
requesting IMP data. This bit , is 
required to be set each time to assemble 
a 16 bit word. The logic will 
automatically assemble the word as it 
receives the the data. Gnce the word is 
assembled, the data available bit 
(R17-bit 0 of the data in register) will 
set indicating that a word (IMP) is 
available for the KMC11-A to read. 


DATA IN REGISTER 


REG 

NAME 

FUNCTION 




RIO 


Not Used 




Rll 


Not Used 




R12 

C4) 

ENA LAST 

BIT 

This bit reflects 
enable last bit 
register. 

the 

bit 

status of the 
in the data 

R12 

Cl) 

TX ERR 

CLR 

This bit reflects the state 
ERR CLR bit in the data out 

of the TX 
register. 

R12 

CO) 

TX CLR 

STATUS 

This bit reflects 
CLR status bit 
registers. 

the 

in 

state 

the 

of the TX 
data 


out 
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R13 IMP NOT 

(4) RDY 


R13 RFN IMP11 

(1) BIT 


IMP not ready. This bit if set 
indicates that has released its relay 
and thus has gojie off line. As soon as 
the IMP energizes his relay this bit 
will clear after a delay of 500 ms. 
this bit when set will set IMP line 

error (R17- bit 4 of the data in 

registers) and hold it set as long as 

IMP NOT RDY is set. Once IMP NOT RDY is 
cleared, then IMP line error may be 

cleared. 

This bit is set by the IMP requesting a 
data bit. This bit follows the IMP'S 
"READY FOR NEXT BIT" line ." 


This bit is used to indicate that the 
transmit buffer is empty and the next 
word to transmit may be loaded into TX 
BUF 0 and TX BUF 1. Ihis bit is cleared 
as soon as TX BUF 1 is loaded and will 
set as soon as the 16 bit word loaded is 
accepted by the IMP. This bit is also 
set by TX CLR status on initializing. 

R14 RX BUF 0 This register contains the low order 

byte of the received word from the IMP. 
The data in this register is not valid 
until the data avail bit in R17 is set. 
Reading this register has no effect on 
data avail. 

R15 RX BUF 1 This register contains the high oyte of 

the received word from the IMP. The 
word is not valid until the data avail 
flag (bit 0 in register 17 is set). 
Reading tne contents of this register 
will cause the data avail flag to clear. 
The contents of this register is set to 
zeros when RX CLR status is toggled. 


R16 

(1) 

HOST RDY 

This bit is used to reflect the state of 
HOST RDY bit in the data out registers 

R16 

(0) 

RX CLR STATUS 

This bit is used to reflect the status 
of the RX CLR status bit in the data out 
registers. 

R1 7 
(4) 

IMP LINE 

ERROR 

IMP line error. This bit is used to 
indicate that the IMP NOT RDY bit has 


come set at one time or is still set. 
This bit will immediately set on the 
settina of the IMP NOT RDY line and stay 
set until cleared by toggling the TX ERR 
CLR bit in register P12. This bit will 


R13 BUFFER EMPTY 

( 0 ) 
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R17 
( 1 ) 


R17 

( 0 ) 


not clear if IMP NOT F.DY remains set. 
The IMP NOT rdy condition must first be 
removed, ' 

END OF MSG This bit is set on the detection of the 

the bit line coming true. This bit will 
come true at the same time data avail 
'able comes true even though ' the last 
bit signal was detected in the middle of 
the word, in loop back mode, the last 
bit line will always be received during 
the 16th bit time. This bit is cleared 
by reading R15 or by toggling RX CLR 
status. 

DATA AVAIL Data AVAILABLE. This line is used to 

flag the validity of the data in R14 and 
R15. To initiate a receive cycle, it is 
necessary for the firmware to write a 
one into bit 0 of R17. This causes the 
line unit to raise the "READY FOR NEXT 
IMP BIT" line and there by starting a 16 
bit serial transfer. Once 16 bits have 
been assembled, the line unit will set 
the data avail bit to indicate the 
completion of a transfer. 


4.3 LINE UNIT M8240 

The M8240 line unit module is designed to work with a KKC11-A 
micro processor. It is connected to the KMC 11-A with a one foot 
BC06S which is used to bus the KMC11-A output./input port to a 
line unit. 

The line unit contains transmit logic and receive logic and is 
capaoie of supporting full duplex operation. The transmit logic 
is flag driven. A transfer cycle of one 16 bit word is started 
with the buffer empty bit being set (R13-bit 0) by either a reset 
or the completion of a previous transfer. The IMP processor will 
raise its ready for next bit line to indicate to the line unit 
that it is ready for data (RFN IMP11 bit true). The KMC11-A 
firmware on seeing that the buffer empty flop is set can initiate 
a 16 bit transfer. The KMC 11-A, having retrieved a 16 bit word 
from PDP11 memory will move that data from the in NPR data 
registers (two 8 bit bytes) Into the RIO and Rll data out 
registers CTX BUF 0 and TX BUF 1). The loading of Rll, TX BUF 1, 
will initiate the actual transfer. Loading Rll clears the buffer 
empty bit and generates the signal there's your BIT. This first 
there's your IMP11 bit strobes the DATA Into the imp. The IMP on 
receiving the data will droo its ready for next 1MP11 bit. The 
IMP11-B (line unit) will then drop its there's your IMP11 bit. 
The IMP on seeing the dropping of the IMPU-B'S there's your bit 
will raise its ready for next IMPll bit as soon as it is ready to 
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accept another data bit. This handshake continues until all 16 
bits are accepted by the IMP. Once the 16 th bit is accepted, 
the line unit will set its buffer empty bit for the KMC11. In 
the meantime the KMC11-A has gone and done another NPR cycle 
fetching another 16 bit word. This word is then used for the 
second transfer. The transfers will be sustained until the 
KMC11-A has exhausted its word count or encountered and error 
condition (non existant memory. _ 

The receive logic is initialized so that the line unit must 
request a 16 bit word for the IMP. The KMC11-A upon having just 
read a 16 bit word will have to initiate the transfer of another 
16 bit word from the IMP. This is done by raising the ready for 
next IMP bit line to the IMP. The KMC11-A on writing a one into 
R17 bit 0, get IMP word, raises this line. The IMP on seeing 
this line come true will send over the first data bit with 
there's your IMP bit line true. The line unit will strobe this 
data into the RX BUF register. The line unit having accepted the 
data word will drop its ready for next IMP bit line and the IMP 
will drop its there's your IMP bit line. This completes a bit 
transfer. The line unit will then raise Its ready for next bit 
line to request another bit. the sequence continues until a 16 
bit word has been assembled? after the 16th bit has been 
received, the line unit will not raise its ready for next IMP bit 
line. Instead, the line unit will set the data avail'able line 
to indicate to the .KMC 11.-A that a 16 bit word has been assembled 
and is ready to read. The KMC11-A will then move the data from 
RX BUFO and RX BUF1 into the NPR out registers in the KMC 11-A and 
PERFORM and npr cycle to store the data in PDP11 memory. The 
transfer of data from the IMP is continued until the receive word 
count stored away by the firmware has overflowed or a termination 
condition is encountered (END OF MSG OR ERROR STATE). 
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Figure 4.2 KMC 11-A OUTPUT TIMING 
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KMC11-A INPUT TIMING 



Figure 4-4 


KMCll-A Input Timing 
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u 



RFB=READY FOR BIT 
TYB=THERE'S YOUR BIT 


Figure 4-5 Four Way Handshake 

1. RFB COMES TRUE TO REQUEST DATA. 

2. TYS COMES TRUE ONLY IF RFB IS TRUE. TYB STROBES DATA 
WHEN IT IS TRUE. 

3. RFB CAN GO FALSE AFTER ACCEPTING THE DATA AND WHEN TY3 
IS TRUE. 

4. TY3 CAN GO FALSE AFTER RFB GOES FALSE. AFTER TYB GOES 
FALSE, THE NEXT REQUEST FOR DATA (RFB) CAN GO TRUE. 
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4.4 

M8240 

DRIVER 

AND RECEIVER LOGIC 




The 

M82 40 

line 

unit contains a set' 

Of 

local 

interface 


driver/receivers and a set of distant driver/receivers. The 
local interface is used to connect to an IMP local host Interface 
and the distant interface is used to connect to a distant IMP 
host interface. The local/distant set of dr Tver/receivers 
(interface) is selected by setting switch 1 on the switch pack on 
the line unit. The switch is used to enable the desired set of 
driver/receivers. The local set of driver/receivers are capable 
of driving up to a 25 foot cable. Consult the 1822 report by 
BB&N for cable type. The distant set of driver/receivers are 
capable of driving up to 2000 ft. of cable (TWP). Consult the 
1822 report for cable type. 


LOCAL DRIVER TYPE- 74128 

LOCAL RECEIVER TYPE- 8T14 


DISTANT DRIVER TYPE- 75112 

DISTANT RECEIVER TYPE- 75107B 


The length of the cable will adversely affect the transfer rate 
due to propegation delays of the four way handshake. A good rule 
of thumb to use for calculating the delay is to use 1 nanosecond 
per foot of cable. 



CHAPTER 5 


MAINTENANCE 


5.1 MAINTENANCE PHILOSOPHY 

The IMPll-B should be diagnosed using the KMC11-A static 
diagnostics and the IMPll-B static and .dynamic diagnostics. 
Failures should be isolated to a module (KMC11-A or line unit) 
and the module should be replaced. Due to the multilayer and 
dense boards used, field fixes may sometime do more harm (damage 
to modules) than good, so it is recommended that the module be 
swapped. 


5.2 MAINTENANCE PLUG 

A maintenance plug is supplied to allow jumping the input signals 
to the output signals. In this way the diagnostics can verify 
correct operation of the two modules. 


5.3 DIAGNOSTIC SOFTWARE 

The are two IMPll-B diagnostics. The static diagnostic 
(YM-Z078A-A) ensures that the logic is functional. The bits in 
the line unit are tested through the KMC11-A. The dynamic 
iagnostic (YM-Z078A-B) is a reliability diagnostic, which 
exercises the IMPll-B by simulating on line operation. Refer to 
the diagnostic listings for proper operation. 



n 


















APPENDIX A 


SHIPPING LIST 



QUANTITY/ VAR I ATI ON 



DIGITAL EQUIPMENT CORPORATION 

MAYNARD,MASSACHUSETTS 


DWG NO./ PART NO. 


M3204 


M8240 


YME059B 


BC08R-01 


BC06R-05 


YME067B 


1211591-40 


1211591-31 


1210915-15 


YMC078 


MP00339 


M8240-0 


DECSPEC-11-DZ078A 


DESCRIPTION 


KMCll-A uProcessor 


1822 Line Unit Interface 


Indicator/Cable Panel 
KMCll-A to Line Unit Cable 


Flat Cable 


Maintenance Plug • 


Customer Cable Housing 


Customer Cable Terminator 


Customer Cable Connector 


Option Description * 


KMC11 Print Set * 


M8240 Print Set 


IMP11-B Static Diagnostic & Listing * 



MAINDEC-11-DZKCA 


MAINDEC-ll-DZKCC 


MAINDEC-ll-DZKCD 



KMCll-A Diaanosti 
KMCll-A Diagnostic & Listing * 
KMCll-A Diagnostic & Listinc 




*NOTE: ONLY ONE SlET WITH EACH SHIPMENT 

















































































APPENDIX B 
IMP 11-A CABLING 


IMP11-B 

DEVICE CABLE WIRING 
(LOCAL AND DISTANT HOST) 



CABLE 


CABLE 


IMP - IMPU-B DIFFERENTIAL CABLE WIRING LIST 


PIN 


SIGNAL* NAME 

Pl-1 

DIF 

TY IMP11 BIT H (+) 

Pl-2 

DIF 

TY IMP11 BIT L (-) 

PI -6 

DIF 

IMP 11 DATA BIT H ( + ) 

Pl-7 

DIF 

IMP 11 DATA BIT L (-) 

Pl-U 

DIF 

LAST IMP 11 BIT H C + ) 

Pi-12 

DIF 

LAST IMP 11 BIT L (-) 

PI -1 6 

DIF 

RFN IMP BIT H (+) 

P1 -17 

DIF 

RFN IMP BIT L (-) 

Pl-21 


IMPU MASTER RDY L 

Pl-22 


IMP11 READY TEST L 

PI -24 


SPARE 

PI -25 


SPARE 

Pi -3 


SHIELD 

P2-1 

DIF 

TY IMP BIT H (+) 

P2-2 

DIF 

TY IMP BIT L C-) 

P2-6 

DIF 

IMP DATA BIT H (+) 

P2-7 

DIF 

IMP DATA BIT L (-) 

P2-11 

DIF 

LAST IMP BIT H (+) 

P2-12 

DIF 

LAST IMP BIT L (-) 

P 2 -1 6 

DIF 

RFN IMPU BIT K (+) 

P2-17 

DIF 

RFN IMPU BIT L (-) 

P2-21 


IMP MASTER RDY L 

P2-22 


IMP READY TEST L 

P2-24 


SPARE 

P2-25 


SPARE 

P2-3 


SHIELD 

IMP - 

IMPU-fc LOCAL 

CABLE WIRING LIST 

PIN 


SIGNAL NAME 

P 1 - 4 

LOCAL 

TY IMPU BIT H 

PI -5 


RTN 

Pl-9 

LOCAL 

IMPU DATA BIT H 

P1 - 1 0 


RTN 

P1 - 1 4 

LOCAL 

LAST IMPU BIT H 

P1 -1 5 


RTN 

P1 - 1 9 

LOCAL 

RFN IMP BIT H 

Pl-20 


RTN 

Pl-21 


IMPU MASTER RDY L 

Pl-22 


IMPU READY TEST L 

PI -24 


SPARE 

Pl-25 


SPARE 

PI -3 


SHIELD 

P2-4 

LOCAL 

TY IMP BIT H 

P2-5 


RTN 

P2-9 

LOCAL 

IMP DATA BIT H 

P2-10 


RTN 

P2-14 

LOCAL 

LAST IMP BIT H 

P2-15 


RTN 



LOCAL 


P2-19 

P2-20 

P2-21 

92-22 

P2-24 

P2-25 

P2-3 


RFN IMP 11 BIT H 
RTN 

IMP MASTER RDY L 

IMP READY TEST L 

SPARE 

SPARE 

SHIELD 
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Figure B-l 



i.MR-IMPit-R DIFFERENTIAL CABLE WIRING LIST 


IMP!! B l GOAL CABLE WIRING LIST 


I Dip Tr Iv-PiT e.' 1 ' wW 


_ •STOMAL NAME _ 

" DIF tv imp Sit U (+) 

" dip tV imp sit l m 

" DIF IMP DATA BIT H (+) 

" dip I mp" Data b.'t l C-) 
DlF LAS;T IMP Fl\T W <>) 
"tl F LAP T IMP BIT L (-3 
DIF I MPII &I T M (-Q 

~ ~L.F RFN iMPlfBiT L C-~ 
IMP t/AITgR P.GN L 
IMP RtAOV TtST L 


LOCAL Ty IMPii 8IT M 


LOCAL XMPU DATA BlT W 


LOCAL LAST IMPU BlT L 


LOCAL PFN IVAPll BIT H 


11MPI A-iTIR_R EAOY L 

Timp l:\dy TEST V. 


N STOMAL NAME 

2 -A LOCAL TY IMP B'T H 

~t BTM __ 

-A LO CAL imp DATA BIT M 
-<Q RT‘N _ 

~ a l ocal last imp sit h 

_-_to LI M 

- IP IQCAL PFN IMPU BIT M 

-20 FT N _ - 

- 2 l IMP master POT \_ 


TO ITEM 2-P2 


pin 2 ♦ 


TO IMP NODE 


<-T0 ITEM 2-PI 


V \“» 

PIN 3*) O 


THIS CABLE FOR REFERENCE ONLY 



-ILF CE\ 

r 
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NOTES 

1. The plug housing, shell, plug modules, crimp pins, and 
hardware for one cable are supplied. 

2. The plug housing (DEG PN 12-11591-02) and CAM are 
specially made DEC parts? only DEC parts should be used 
with the IMP 11-B connector panel. 

3. The inserts (PLUG MODULES) are standard AMP parts as 
well as the contact pins. See AMP guide. 

4. Other types of PLUG MODULES that have square post pins 
instead of Crimp type pins are available. 

5. Use AMP tool ? 90309-1 (or equivalent) to crimp PLUG 
MODULE crimp pins. 

6. Local cable should be shielded 12TWP 24 AWG. 

7. Distant cable should be shielded 12TWP 20 AWG 110 xxx 
cable. Use 24 AWG TWP patch cable to connect IMP11-B to 
distant cable. 

8. Consult 8BN 1822 report for more on cable material 
requirements. 

9. Maximum length of the Local cable should be no more than 
thirty (30) feet. 



APPENDIX C 


SAMPLE IMP11-B. FIRMWARE LOAD ROUTINE 


INIMPB: 

MOV 

# FIRM,R1 

,*SET FIRMWARE POINTER 


CLR 

2$ 

,‘SET ADDRESS TO 0 


CLR 

@SEL0 

' 


MOV 

#40000,@SELO 

;CLEAR 


NOP 




CLR 

@SELO 

;reset clear 

is: 

MOV 

2 $,@SEL4 

,‘LOAD ADDRESS 


BIS 

# 2000,(?SEL0 

f L » A « 


MOV 

C RI) + ,@SEL6 

J LOAD DATA 


BIS 

#20000,gSELO 

,*TOGGLE CRAM WRITE 


NOP 




NOP 




NOP 




NOP 




NOP 




NOP 




NOP 




NOP 




BIC 

#22000,@SELO 



INC 

2$ 

?BUMP ADDRESS 


CMP 

2$,#2000 

;DONE? 


BNE 

1$ 

,* NO 


BR 

INTKMC 

; skip 

2$: 

0 



INTKMC: 

MOV 

#15,3$ 

,* INITIALIZE THE FIRMWARE 


CLR 

@SEL0 



MO VB 

# 27 7,@BSEL2 

,’THIS SHOULD BE CLEARED BY THE FIRMWARE 


MOV 

# 4000,@SEL0 

?SET MASTER CLEAR 


MOV 

#100000,@SEL0 

,* SET RUN 


CLR 

4$ 


is: 

INCB 

4$ 

,*WAIT LOOP 


BNE 

1$ 



TSIB 

@BSEL2 

;done? 


BEQ 

2$ 

;yes 


DEC 

3$ 

? NO 


BNE 

1$ 



ERR 


;ERROR 


EMSG3 


,'KMCll FIRMWARE IS HUNG (LOAD ERROR) 




BR 

INTKMC 

?TRY AGAIN 

2$: 

RTS 

PC 

;exit 

3$: 

0 



4$: 

0 



#FIRM 

- First 

Location of 

firmware buffer. 

SELO = 

Location contains 

KMCll-A SELO address. 
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